The authors studied the uptake of thiamine by subcellular fractions of guinea pig atrium and ventricle after thiamine and thiamine tetrahydrofurfuryl disulfide (TTFD) injection. It was found that the supernatant fraction contained most thiamine, followed in order by the nuclear, the mitochondrial , and the microsomal fractions of whole heart, atrium, and ventricle of normal guinea pig. When guinea pigs were injected with thiamine or TTFD, the thiamine distribution was similar to that in normal tissues, both in the atrium and the ventricle. But, in the atrium , there was a great increase in the content of all fractions, while in the ventricle, the content only increased in the supernatant and nuclear fractions. Uptake of TTFD was more than that of thiamine.
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The difference between the mechanisms of transport of thiamine in the atrium and ventricle are discussed in detail. Sasagawa et al. mechanisms of thiamine uptake in the atrium and the ventricle, and, (b) the difference in the thiamine and TTFD uptakes by different subceulllar fractions of the atrium and the ventricle.
EXPERIMENTAL
1. Subcellular Fractionation Male guinea pigs, weighing 500 to 700g, were sacrificed by a blow on the neck and the heart was removed as quickly as possible. The aorta was cut, the heart was opened and blood clots were removed with filter paper. Hearts were then cut into small pieces and washed out three times with ice-cold 0.25M sucrose solution. Then the washed tissues were homogenized in a Potter-Elvehjem homogenizer in sufficient 0.25M sucrose to give an about 10% homogenate.
Subcellular fractiona tion was performed by the method of Hulsmans (5), with slight modifications (Fig. l. ).
FIG. 1
Method of Fractionation of Heart Homogenates The microsomal and supernatant fractionations were carried out in a Hitachi 40P ultracentrifuge. 3. Determination of DNA and RNA Nuclear DNA and microsomal RNA were determined by the procedures of Ceriotti (7, 8), using indole and orcinol, serpectively.
To estimate the contamination of each subcellular fraction with other fractions, SDH activity, and DNA and RNA contents were determined.
Using this frac tionation method fairly pure fractions were found to be obtained (Table 1) . 
Determination
of Thiamine Thiamine was measured by the thiochrome method using cyanogen bromide as an oxidant, as described by Fujiwara et al. (9).
RESULTS

Subcellular Distribution of Thiamine in Normal Guinea Pig Heart
The thiamine distribution in the subcellular fractions of whole heart, atrium, and ventricle of normal guinea pig is shown in Table 2 . In the whole heart, the atrium and in the ventricle, the supernatant fraction had the highest thiamine con tents, presenting 37 to 40% of the total thiamine content. The nuclear fraction contained 28 to 30%, the mitochondrial fraction 20 to 27%, and the microsomal fraction 8 to 10% of the total thiamine content.
Thus, thiamine had the same relative distribution in whole heart, atrium and ventricle. Next, 10mg/kg of Thiamine-HCl were injected subcutaneously four times at 12 hr intervals and the tissues were removed 12hr after the last administration. The thiamine contents of the different cellular fractions of the atrium and the ventricle were found to have increased, but the distribution of thiamine was similar to that in the four fractions of normal guinea pig. In the atrium, however, the total increase was 4.8 times of that in the ventricle, and there was a great increase in the content in each fraction, while there was a decrease in the thiamine content of the mito chondrial fraction of the ventricle (Table 3) . Guinea pigs were injected subcutaneously with thiamine-HCl 10mg/kg 4 times at 12hr intervals, and tissues were removed 12hr after the last injection.
Subcellular Distribution of Thiamine in Guinea Pig Atrium and Ventricle after TTFD-HCl
Injection Guinea pigs were injected with 13.05mg/kg of TTFD-HCl (equimolar to the concentration of thiamine-HCl injected in the previous experiment) using similar experimental procedures as those used for thiamine injection.
It was found that the thiamine distribution in the subcellular fractions was similar to that after thia mine injection, both in the atrium and the ventricle (Table 4) . However, the total by assaying the SDH activity. Table 1 showed that the ratio of SDH activity in the mitochondrial and nuclear fractions were 5.7 for whole heart and 6.2 for atrium. These ratios show that about one-seventh of the thiamine in the nuclear fraction of the whole heart and the atrium is derived from mitochondria. However, even when the data in Table 2 are corrected for this, the nuclear fraction still contains much thiamine, the content being equal to that in the mitochondrial fraction. There is no satisfactory explanation for the existence of much thiamine in the nuclear fraction.
It is obvious, from Table 3 and 4, that the thiamine contents of all fractions of the atrium increased more than those of the ventricle after injection of thia mine or TTFD.
In the ventricle the thiamine content only increases in the suparnatant and nuclear fractions after administration of thiamine or TTFD. Therefore, the difference in the capacities for uptake of thiamine by the particulate fractions of the atrium and ventricle may cause the difference between the uptakes of thiamine and TTFD by the latter. This is also the case in the difference be tween the uptakes of thiamine and TTFD by the atrium and ventricle, for Table  5 shows that uptake of TTFD by the particulate fractions is greater than that of thiamine.
These data indicate that during its uptake TTFD is not all converted to thiamine, reacting with sulfhydryl groups in the cell membrane, but that some TTFD enters the cytoplasm as such and attacks the particulate membranes.
In the present work fractionation and determination of thiamine content were made 12hr after drug administration. Thus, it was not possible to deduce the whole dynamic mechanism of thiamine uptake by heart muscle from the results. To study this it will be necessary to determine the thiamine content of tissues at various times after drug administration.
